Leptin-mediated effects of undernutrition or fasting on luteinizing hormone and growth hormone secretion in ovariectomized ewes depend on the duration of metabolic perturbation.
We aimed to determine the importance of leptin in the regulation of luteinizing hormone (LH) and growth hormone (GH) secretion in ovariectomized (OVX) ewes. Lean and fat sheep were produced by dietary manipulation over 8 months and were then fasted for 32 h. Plasma concentrations of glucose, insulin and leptin were higher in the fat group. Fasting decreased plasma concentrations of glucose and insulin and increased concentrations of nonesterified fatty acids (NEFA) in fat and lean ewes, but leptin concentrations were reduced in the fat group only. Plasma GH concentrations were higher in the lean group and LH concentrations were lower; there was no effect of fasting. These data suggested that long-term changes in plasma leptin concentrations might affect LH and GH secretion, but acute changes with fasting had no effect. OVX ewes of normal body weight were fasted for 72 h with or without intracerebroventricular (i.c.v.) infusion of leptin (4 microg/h), achieving similar metabolic effects to the 32 h fast. The 72-h fast increased LH pulse amplitude, mean GH and cortisol concentrations, but these changes were corrected towards normal by leptin treatment. Thus, leptin could attenuate fasting-induced alterations in the secretion of LH, GH and cortisol. Finally, we food-restricted OVX ewes for 4 months (lean), leading to a 20-kg reduction in body weight. Plasma concentrations of leptin and insulin were decreased, and plasma GH concentrations increased, but there was no effect on plasma concentrations of LH, glucose or NEFA. Icv infusion of leptin did not affect any endocrine or metabolic parameter in these ewes. In summary, maintenance of a lean or fat condition for a prolonged period (8 months) or an extended fasting (72 h) can affect LH and GH secretion, but short-term food restriction (4 months) affected only GH secretion and short-term fasting (32 h) had no effect on either LH or GH secretion. This is in spite of altered plasma leptin concentrations in all circumstances studied. Although leptin treatment can restore plasma concentrations of LH, GH and cortisol towards normal in sheep fasted for 72 h, some other factor(s) must signal to the brain to cause shifts in neuroendocrine function in other conditions where nutritional/metabolic status is altered.